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Project Goals

0 Consider and test the advantages of the cloud while

documenting and overcoming the
to!)

Ol nvestigat e ‘the cloudos abilit
running Earth science code



Big Data is Getting Bigger
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Cumulative Archive Size (PB) 15.0 17.7 216 268 320 372 556 103.4 1511 1989
Archive Growth Rate (PB) 26 28 39 52 52 52 18.4 ar.7 a47.7 ar.7
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The Cloud




What is the Cloud?

NCloud compuiting I s the
demand delivery of compute
power, database storage,
applications, and other IT
resources through a cloud
services platform via the
Internet with pay-as-you-go
pricing.o

- Amazon Web Services




wWhy Cloud?

Advantages
0 Performance:
accelerated & pooled computing
0 Ease-of-Use:
shared resources for networks,
storages, servers, and applications
0 Portability:
movable datasets
0 Cost-Effectiveness:
pay-as-you-go costs to bypass
excessive upfront costs
0 Elasticity On-Demand:

ability to instantaneously scale-up or
down resources




For an Earth Scientist?

O Faster
3 Commercial cloud CPUs are usually faster

than ours...
0 Bigger
3 Many levels of storage
0 Cheaper
3 Pay only for what you use

y CPU
Yy Storage







Area-Averaged Time Series

0 Used daily average Sea Surface
Temperature (SST) data of 10 days
to create a graph

O Parallelize executions




Area-Averaged Time Series

snsied

File A: January 1, 2018 File B: January 2, 2018 File C-J: Jan 3-10, 2018
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Area-Averaged Time Series Data

0 Data was collected from PODAAC, captured by

multiple satellite instruments

3 NASA6s AMSRE, MODIS on the NASA Aqua and T
microwave WindSat radiometer, AVHRR on several NOAA satellites, and in situ SST
observations from the NOAA iQuam project.

0 GHRSST Level 4 MUR Global Foundation Sea
Surface Temperature Analysis (v4.1)




Area-Averaged Time Series Steps

o

Import python libraries

Read datasets (GHRSST: Group for High Resolution
Sea Surface Temperature from MODIS)

Mask dataset array to account for null values

Weigh by latitude array

Calculate mean

Apply scale factors and addltlonal offsets
Generate graph b ‘

>

Process Data

Sh
4.
5.
6.
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Executi on Path 1: Seri al

Read File A, File Load- and Process Calculate File A Load_ and Process
B... File A Data Mean File B Data

—

Calculate File B Load apd Process Calculate Files. . Use Means to i
Mean Files... - Produce Graphs




Executi on Path 2: Par al | e

Load and Calculate File
Process File =———————
A Mean

A Data

Read File A Produce Line
' ’ : S ———— | = Graphs Using
File B...
the Means

Load and
Process
Files...

Calculate File
Means...

Process 1 Process 2 [NMBIOGGSSIGNNN  Process 4




What is Dask?

| magi ne yourself as a car manuf e




What is Dask?

Created to scale computational libraries and the surrounding
ecosystem of packages

0 Parallelization
0 Fast simultaneous processing
0 Dask hides overhead

70 &dask.delayed

71 def mean(weighted_mask):
data_mean = weighted_mask.mean().compute(scheduler='threads')
return data_mean




Execution Runtimes

16GB Mac 32. 8GB Cloud
I 2.6X
SErE 213 sec ’82 sec
4.1X
1.6X

_— 627 Sec 52 sSec




Setting-Up the Cloud




1. Create an AWS Account @

0 Unfortunately, we cannot currently provide guidance
hereé yet.

0 Efforts are underway to provide access to cloud
computing to scientists




2. Choose, Instantiate, & Configure Virtual Machine (VM) Type




